South Dakota State University

Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
Extension Extra

SDSU Extension

9-1-2004

Somatic Cells and High Bacteria Counts: How to
Deal With Them
Alvaro D. Garcia
South Dakota State University

Follow this and additional works at: http://openprairie.sdstate.edu/extension_extra
Recommended Citation
Garcia, Alvaro D., "Somatic Cells and High Bacteria Counts: How to Deal With Them" (2004). Extension Extra . Paper 129.
http://openprairie.sdstate.edu/extension_extra/129

This Other is brought to you for free and open access by the SDSU Extension at Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange. It has been accepted for inclusion in Extension Extra by an authorized administrator of Open PRAIRIE: Open
Public Research Access Institutional Repository and Information Exchange. For more information, please contact michael.biondo@sdstate.edu.

ExEx4031
September 2004
Dairy Science

COLLEGE OF AGRICULTURE & BIOLOGICAL SCIENCES / SOUTH DAKOTA STATE UNIVERSITY / USDA

Somatic cells and high bacteria counts:
How to deal with them
Alvaro D. Garcia
Dairy Science Department

Under the current component pricing system dairy
producers are paid by the amount of components (protein,
butterfat, other solids) that end up in their milk tanks
every day. On top of these, premiums increase their gross
revenue, which include over-order premiums, quality premiums, and volume premiums.
Quality premiums are paid to encourage producers to supply high quality milk and vary depending on the individual processor. Although quality premiums might sometimes seem small, we usually fail to understand that high
somatic cell counts (SCC) are closely associated with milk
production loss and thus milk volume premiums.
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Concentration of components, total milk shipped, and
milk quality as represented by SCC and bacteria counts
are among the things producers can control.
Fig 1. Immune response against bacteria entering the udder.

What are somatic cells?
Bacteria that invade the teat canal of the udder can either
be contagious or environmental. As a result of faulty
practices, contagious bacteria are spread at milking time
between teats of one cow or among different cows.
Environmental bacteria are present in the cow’s surroundings such as her skin, bedding, and water pools and will
penetrate the udder when given the right conditions
(Fig 1).

From an economic perspective, reducing SCC means:
• increased milk production
• decreased replacement costs
• less discarded milk
• reduced drug costs and veterinary fees
• decreased labor
• increased end product yield

Once bacteria attack the cells the cow responds by sending white blood cells to the scene. These are in essence
what constitute the SCC. Having higher SCC in milk of
individual cows or the bulk tank is a signal that bacteria
have invaded the cow’s udder.

Early mastitis detection helps reduce SCC
Clinical mastitis is an inflammation of the udder that can
be easily detected by the producer. The quarter that is
affected is usually swollen, hot to the touch, and sensitive.
The presence of clinical mastitis is fairly easy to deter1

The California mastitis test
One easy way to detect SCC is through the California
Mastitis Test, an old test that has recently received
increased attention. The first and obvious advantage is that
results are immediate.

mine by fore stripping each teat to detect abnormal milk
(that may appear watery, bloody, discolored, and carry
clots or flakes).
Although some producers fore strip first and pre-dip second, application of the pre-dip followed by fore stripping
after allowing 30 seconds of contact loosens and gets rid
of dirt and foreign particles from the teat’s skin surface
that otherwise will end in the milk.

The test is based on the reaction of similar volumes of
CMT reagent and milk with the SCC to form a gel of different viscosity depending on the cell concentration present in the milk (Table 3). The reaction can be scored as
negative when the mixture remains liquid. Trace, when
there is a slight thickening of the mixture that disappears
when rotating the testing paddle. Weak positive, when a
distinct thickening forms but there is still no tendency to
form a gel and the thickening disappears after a 20-second
rotation of the paddle. Distinct positive, when the mixture
thickens immediately with gel formation and upon
swirling the paddle it tends to move towards the center.
Strong positive, where a gel is formed, causing elevation
in the center even after rotation of the paddle has stopped.

Detecting sub-clinical mastitis becomes more of a problem. The infection is much more subtle and lasts longer,
affecting milk quality as well as milk production, and it is
more costly to the producer than the clinical.
Table 1 shows the effect of high SCC on total milk production.
Although loss of quality premiums is very important, hidden milk production losses have also a huge economic
impact on the monthly milk check. Table 2 shows the difference in premiums paid by one dairy processor depending on SCC and monthly bacteria counts.

Taking action on high SCC
High SCC in the herd is an indication there are cows with
mastitis. It is important to identify the causative bacteria
before attempting therapy, culling decisions, or changes in
milking practices.

Table 1. Milk production losses associated with high SCC.
Midpoint SCC

First lactation
Second Lactation+
Loss per day (lb)

12,500
25,000
50,000
100,000
200,000
400,000
800,000
1,600,000
3,200,000
6,400,000

0
0
0
0.6
1.3
2
2.6
3.3
3.9
4.6

First determine if the microorganisms are environmental
or if they are contagious and thus transmitted from cow to
cow. Some other organisms that do not fall in either of the
first two groups are usually called opportunistic.

0
0
0
1.3
2.6
3.9
5.2
6.6
7.9
9.2

Second, determine when was the cow infected. Was it during the dry period or is it a new infection? It is thus very
important to do a CMT at dry-off, as well as during the
first and second day of lactation. Keep adequate records
for each cow.

Dickrell, 2000

The value of testing milk from the bulk tank
Culturing milk from the bulk tank provides an estimation
of the degree of infection present in a herd. Although a
good starting point and relatively inexpensive, it does not

Table 2. Premium losses due to SCC and monthly bacteria
counts.
SCC

CWT equivalent
($)

50,000
100,000
150,000
200,000
250,000
300,000
350,000
400,000

0.42
0.36
0.31
0.26
0.22
0.16
0.11
0

Monthly Bacteria
Count

0 to 25,000
26 to 50,000
51 to 100,000
101 to 150,000
151 to 300,000
301 to 1,000,000
Over 1,000,000
-

Loss per CWT
($)

Table 3. Relationship between the CMT and SCC (cells/ml).

0.10
0.05
0.00
-0.20
-0.50
-0.75
-1.00
-

N
T
1
2
3
4

Negative
Trace
Weak Positive
Distinct Positive
Strong Positive
Clinical Mastitis

0-200,000
200,000-400,000
400,000-1,200,000
1,200,000-5,000,000
Over 5,000,000
Over 5,000,000

Source: University of Nebraska. 1997
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Type of
Bacteria

Usual Source of
Infection

Mastitis Control Measures to
be Improved

Major Means of spread

Strep
agalactiae

Infected udders of
other cows in herd

Cow-to-cow by contaminated
udder wash rag, teat cups, etc.

Use separate towels to wash/dry;
teat dipping; dry cow treatment;
eradication in special cases

Staph
aureus

Infected udder,
contaminated
bedding, etc.

Cow-to-cow by contaminated
udder wash rag, Milking
equipment or inadequate milking
equipment

Use separate towels to wash/dry;
teat dipping; dry cow treatment;
culling of chronically infected cows;
establishing milking order

Environment to cow by: wet,
dirty lots; milking wet cows;
poor cow prep; machine
problems (reverse flow at teat);
wet dirty bedding

Improve barn and lot sanitation; milk
clean, dry cows; avoid air leaks and
liner slips; change bedding
frequently

Non-ag Strep Environment of cow

Coliforms

Environment of cow

Staph
species

Normal inhabitants of
skin, some bedding

Environment to cow by: wet,
dirty lots; milking wet cows;
poor cow prep; machine
problems (reverse flow at teat);
teat injuries; hot humid weather;
wet dirty bedding

Improve barn and lot sanitation; milk
clean, dry cows; keep cows
standing 1-2 hours after milking;
avoid air leaks and liner slips;
change bedding frequently

Poor teat dip coverage; poor cow Teat dipping; adequate cow prep;
prep; old bedding
more frequent bedding changes

Means of spread of different types of bacteria and how to control them.

provide information about individual cows or number of
infected quarters. Nevertheless, it should be considered a
pretty good monitoring tool for contagious bacteria and
environmental mastitis exposure. High environmental
counts in the bulk tank are correlated with hygiene in the
cow’s environment.

into the tank to rinse sanitizer off the dipper. Fill the vial
2/3 full (if not, the lids will pop up upon freezing). Sample
two consecutive tank loads and freeze, sample the third
tank load and freeze until all three can be sent to the lab.
Ship in Styrofoam-insulated containers with cold packs.
Samples should arrive at least partially frozen; it is worthless to test thawed, warm samples!

Regardless of which bacteria group is present, increasing
the number of bulk tank samples improves its usefulness
(Table 4).

Table 5 provides you with some benchmarks for interpreting bulk tank test results.
Table 5. Interpretation of bulk tank results.

Some organisms, such as Mycoplasma, are shed intermittently in milk. Increasing the sampling frequency to four
continuous days may overcome this problem. Before sampling make sure the milk in the tank is agitated for 5-10
minutes, and always sample from the top of the tank. Use
a clean, sanitized dipper, and pour the first sample back

Organism
Low

Strep.
agalactiae
<50
Staph.
aureus
<50
Non-ag
streptococcus 500-700
Coliforms
<100
Staph.
<300
species

Table 4. Reliability of bulk tank testing.
Organism

Strep. agalactiae
Staph. aureus
Mycoplasma

Single sample

Three-day sample

70.6
59.1
33

97.3
93.1
70

Colonies per ml
Moderate
High

Very
high

50-200

200-400

>400

50-150

150-250

>250

700-1200
100-400

1200-2000
400-700

>2000
>700

300-500

500-750

>750

Source: University of Minnesota Dairy Diagnostics Labs

Source: University of Minnesota Dairy Diagnostics Labs
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Cooling matters!
The main purpose of the bulk tank is to store milk in a
clean container and at a proper temperature until it is
hauled to the processing plant. Milk should be cooled to
10o C (50o F) or less within four hours of starting the first
milking and to 7o C (45o F) or less within two hours after
completion of milking. Blended milk from all shifts
should not exceed 10o C (50o F) once in the bulk tank if
you want to achieve low bacterial counts.

Table 6. Bacterial growth in raw milk held for 24 hours at
various temperatures.

All containers, equipments and utensils must be treated
with an effective sanitizer before each usage. Even very
small numbers of bacteria may grow very rapidly in soiled
equipment. Multi-use containers, utensils, and equipment
should be sanitized by complete immersion in 77o C (170o
F) water for at least 5 minutes or exposed to a flow of
water at the same temperature (use a thermometer!) and
similar length of time.

oF

Temperature
oC

32
39
41
43
50
55
61
66
86
95

0
4
5
6
10
13
16
20
30
35

Plate count (colonies/ml)

2,400
2,500
2,600
3,100
11,600
18,800
180,000
450,000
1,400,000,000
25,000,000,000
Hoyle, 1979

Culling cows due to mastitis is still a concern for most
U.S. dairies. Cows that are culled early in their productive
life are an economic burden for the farm as they have not
paid yet for their raising costs and will need to be replaced
by an often costly springing heifer.

Final recommendations
To achieve low SCC and bacterial counts there are two
key issues to tackle: cleanliness (starting with the cow and
its environment and ending with milk handling) and
prompt and adequate milk cooling right after milking.
Failing to address either one will result in premium losses
and reduced profitability from decreased gross income as
well as increased production costs.

Milk quality should be a number one priority for every
farm, not only from an economic perspective but also to
ensure that processors and the public receive a wholesome
high quality product.
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